We contacted clinicians and researchers who work in the area of childhood obesity to obtain a reasonable estimate of body mass index (BMI) percentile at menarche associated with a series of widely used figure drawings. Forty of 108 subscribers to the electronic listserv of the Pediatric Obesity Interest Group of the North American Association for the Study of Obesity responded to a request to estimate the BMI percentile at menarche for each of seven drawings. Median BMI percentile values ranged from three to 98 and means from 4.0 to 97.6, with the greatest agreement at the high end and the poorest agreement in the central part of the range. This approach may be useful in situations where weight and height are not readily recalled.
Introduction
Figure drawings, a series of sketches of progressively larger body shapes, represent potentially useful proxy measures of body size in population-based studies. They may be particularly useful in situations in which height and weight are not well recalled due to rapid growth or when respondents prefer not to provide their body weight. Several series of figure drawings are currently available to researchers. 1 -3 Among the most widely used are figure drawings originally developed Stunkard, 1 which are currently in use in several large prospective studies (Nurses Health Study, 4 Breast Cancer Detection and Demonstration Project, 5 Harvard Alumni Studies R. Paffenbarger, personal communication), representing body size information over a broad range of ages on more than 185 000 subjects.
Although these measures have been widely used in population-based studies of obesity, the error associated with their use has not been assessed because quantifying measurement error requires assignment of a weight status measure, such as body mass index (BMI) or BMI percentile, to the individual drawings. To our knowledge, none of the sets of drawings currently in use were developed with rendered drawings of known BMI or BMI percentile.
As part of a more general inquiry into recall of early menstrual and body size characteristics around menarche, 6 we sought the opinion of experts to obtain a reasonable estimate of BMI percentile at menarche associated with the Stunkard figure drawings.
Methods
The 108 subscribers to the email listserv of the Pediatric Obesity Interest Group of the North American Association for the Study of Obesity (NAASO) were sent a simple survey instrument as an email attachment. The subscribers to this list hold a variety of advanced degrees: 24% MD, 54% PhD, 7% both MD and PhD degrees, 4% other advanced degrees, and the professional degrees for the remainder of members could not be determined. The single question asked the respondent to consider the drawings to represent body sizes of girls around the age of their first menstrual period and to indicate for each of the seven drawings a BMI percentile (ie a rank score ranging from 1st to 99th). Expert responses were plotted as BMI percentiles for each of the seven drawings.
Descriptive statistics for each drawing were calculated. The conditional distribution of expert-estimated BMI percentiles for a given drawing was visualized using a box-plot. Data were analyzed using SPSS, Version 10 (SPSS Inc., Chicago, IL, USA).
Results
Of the 108 email addresses on the listserv, five surveys were undeliverable, due to an invalid address or full electronic mailbox. Six recipients responded to say that they did not believe their experience qualified them to complete the survey. Forty of the remaining 97 surveys were returned by e-mail or by facsimile, for a participation rate of 41%. We excluded from analysis three surveys that included impossible or extreme values. Responses from 37 experts are displayed in Figure 1 in order of decreasing range of BMI percentiles. The seven responses provided by each expert are shown as circles of increasing size and lightness that correspond to the estimates of BMI percentile for the seven figure drawings. Although agreement among the experts is generally quite good at the extremes, agreement is better at the high end than at the low end. Towards the center of the range of body sizes, less agreement is seen. These differences are more clearly shown in Figure 2 , where the BMI percentile distributions for each drawing are provided. As expected, both median and mean values increase monotonically. 3), 80.6 (9.2), 92.1 (5.9) and 97.6 (2.0) for drawings 1 -7, respectively. Based on median values, drawing 2 is at the 15th percentile, drawing 4 is at the 50th percentile, and drawings 5 and 6 correspond to the 85th and 95th percentile, respectively.
Discussion
Our desire to establish estimates for the Stunkard figure drawings was motivated by a real research question. To establish the degree of precision with which women recalled their body size at menarche, we needed estimated percentile values to associate with each drawing. With no obvious way to obtain these, we turned to our colleagues who work with overweight children in clinical and research settings. Although our results suggest a fair amount of variability in their estimates, especially in the central part of the range, the summary estimates appear reasonable overall.
There are a number of explanations for the high degree of variability in these estimates. First, the task was to assign a percentile score to the drawings that corresponded to weight status rank at menarche. The Stunkard drawings represent mature women, and our respondents may have found it difficult to make estimates about girls while viewing drawings that represented adult women. However, drawings of pre-pubescent children would also be inappropriate for this developmental stage, since breast development generally precedes menarche by 1 -3 y. 7, 8 Second, although the respondents are all obesity researchers who focus on children, many may not use BMI measures routinely. Precise BMI percentiles for children and adolescents have been available as reference data only recently with the release in 2000 of the new BMI-for-age growth charts from the Centers for Disease Control and Prevention in the United States 9 and international standards developed by the International Obesity Task Force. 10 It should be noted that our findings may not be pertinent to females of other racial=ethnic groups, where substantial evidence suggests that ideals of body image differ.
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Stunkard's original set of figures includes nine drawings, but drawings 8 and 9 are quite extreme; in our experience in two different studies, no subject has selected a drawing greater than 7. Empirical research on heuristics demonstrates that even experts will be influenced by the range of possibilities presented, a phenomenon known as anchoring. 16 We therefore asked our expert sample only about drawings 1 -7. The large amount of variability for assignments in the middle of the range of drawings suggests that anchoring was used as a strategy in the assignment task. Exclusion of the extremely obese drawings 8 and 9 seems to have rendered a useful range of percentile values. We recommend these extreme drawings be retained in a research context as possible choices; because survey respondents tend to avoid extreme ends of any range, their inclusion may make it more likely that an obese subject would select drawing 6 or 7.
BMI percentile assignments at menarche for these drawings have several potential applications. For children, where height and weight are not readily recalled, the median expert assignments suggest that one might designate drawing 5 to correspond to the 'at risk for overweight' and drawings 6 and 7 as 'overweight', based on current recommendations. 17 In our recent study of accuracy of recall, 6 we generated distributions with means and standard deviations based on the expert values reported herein and were thereby able to assign a randomly generated value for BMI percentile based on these distributions for each response based on the drawing selected. This approach may be preferred when a continuous or a more readily interpretable variable is desired for statistical modeling.
